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This experimental study has three aims: (1) to give a 
detailed description of imitative behavior as it develops duL'lng the 
first six months of life; (2) to onpare imitative responses 
perceived through visual, kinesthetic and auditory modalities; and 
(3) to describe and explain the regulating mechanisms and processes 
present in the early development of imitation. To accomplish these 
aimSf 1:^ first-born female infants vere tested in their homes every 
two weeks between the ages of 1 and 6 months. A total of eight 
visual, three kinesthetic and three auditory tests were administered. 
Thirteen behavior categories were observed during both the control 
and reaction periods. The two hypotheses formulated to guide the 
research are supported by the data presented in the three main sets 
of results. These results show that: (1) imitation exists as early as 
1 month of age but is limited to certain types of models; (2) these 
first imitative responses wane between 2 and 3 months of age; and (3) 
there is absence of imitative response during the first 2 months of 
life to some other types of models, (i.e. auditory) but once 
imitation to these models comes in, it increases wiLh age. (SDH) 
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Hy talk will be divided in lour parte, a short 
introduction about the etate o£ knowledge in the itudy of 
imitation, the deecription of the experimental study on 
imitation, some of tho assumpticrs ani hypotheses that were 
made and finally some of the results hat wore obtained. 

lilTRODUCTIQi^ 

The debate in the literature on imitation started 
at the end of tho nineteenth century with theoretical specu- 
lations that imitation is an instinct. Early during the 
twentieth century just as animal oxporimentQ were starting 
the first psychological theories about imitation emerged. 
Thus theories about imitation arc to be found among 
psychoanalytic writings and also among writings by the 
gestaltists. These were theories within the framework of 
vho particular schools concerned and were not based on any 
experimental or direct observations with humans. 

In the early thirties naturalistic observations 
wero. conducted by psychologists on their own children with 
special interest in the origin and development of imitation 
during the first year of life* These studies include the 
workd of Guillaumo (1925), Piaget (1962) and Valentino (1930). 
Gulllaume was tho first to stand against the view that 
imitation is an instinct and together with Piaget offered 
developmental theories about imitation* 

Thore followed a series of experimental observations 
with preschool, school •■aged children and animals conducted 
mostly in America which load to the description and explanation 
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of imitation within tho framawork o£ laarning thoorio*. 
Thosa studios togethor with sonw rooant oxporimental obser- 
vations on infants, i.o, Kaliski (1963), Paraskovopoulos 
and Hunt (1971) and Uz'iiris (1972) arc rofinad obsorvations 
but do not consider imitation from a dovalopmental point of 
view* 

PiagQt»s study of imitation stands out both for 
tho wealth of its observations and for its devoloproental 
theoretical under pinnincf. Piagot strcaaed the fact that 
imitation is a manifestation of the child's intelligence 
and demonstrated how closely related its dovvalopment is to 
cognitivva development during tho sensor i -motor period. Ho 
described the dev^slopment of imitation in terms of success 
or failure, i.e. the infant's capacity at a certain age to 
reproduce a particular model and stressed the fact that the 
limits of each stage are set by the infant's cognitive 
capacity at the time. 

Piaget carried out his study on hiw own three children 
his method was clinical rather than experimental. I believe 
that, for tho further study of the development of imitation 
during early lifa, it is now important to employ experi- 
mentel methods that will permit replication of tho findings; 
at the same tiino any such method must bo sensitive enough 
to take into account variations in tha individual infant's 
capabilities within each stage of tho dcivolopment of imitation. 
The necessity for observing gradual changes in imitation 
as it develops requires also that tho approach taken be 
longitudinal rather than cross- sectional. There are a 
number of concepts in the Piagotian approach that need 
refining and expanding. I hope that the present work will 
supplement his developmental theory. 

This short roview of the literature has served as 
an introduction to assess tho current state of knowledge 
in tho study of imitation and the theoretical orientation 
Q of the experimental study which I am now going to describe. 

ERIC 
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Tha alms o£ this cxpurimant^l study v;oro as follows? 

a) to givo a detailed description of iitiitativ«a behaviour 
as it develops during tho first six months of lifo; 

b) to make a cowpsrlson of imitative rc^sponsos to throo 
gmips of models f each porceivod tiirough a difforont 
sansory modality, nansly visual, kinaesthotlc and 
auditiiry r 

c) to describe and explain the regulating machanlsms and 
pcooos<»os present In the early devalopiaont of indtation. 

It >atTHOD IWD PROCEDURE 

A. SAMPLE . Tho aanple consisted of 12 first-bom 
normal female infants sclectecL from tho population 
available at St Mary*a Bospital in London. 

B. PROCEDURE . The Infants were visited in their 
hoHhas every two weeks from the time they were 1 month old 
until 6 months. The visits took place immediately after 
a feed. The infants were placed on a sofa in the supine 
position with a pillo" under thoir heaa throughout the control 
period and the tusting session. The mother was in tho same 
room but out of tho infant's sight. The experimenter's 

face was within the infant's visual field and the baby could 
look at her at will. Before the testing session each infant 
was observed for a control period of 12 min. during which 
the spontaneous activities were racorded and this provided 
baseline 'Mtn with which the infants' raactions to tha tests 
were compared. In fact during the control period there 
were twelve 3C-secs intervals of observation time inter- 
spaced with twelve 30 sees note-taking time. The sessions 
lasted a little over half an hour; if the baby started 
fussing or crying at any time the session was suspended 
and resumed as soon as she was calm again. 

C. THE TESTS . The tests form throe groups that 
are described by the sensory modality through which they 
are perceived. There are the visual (V) tests, the kinaes- 
o thetic (K) tests and the auditory (A) tests. The order of 

EMC administration varied by group of tesf.S; thus 4 infants 
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woro givan tho tot t» tn the order vH?; t in tho ordur AVK 

and 4 in tho ardar Kf.V throu9hout tho longitudinal study. 
Each toat waa adwiniaturad thrua tiwoa with an interval 
of 30 aoca butwe*an oaoh adminlotration. 



Viaual. group of toota 

This group included the following toots: 

1. Four tongue protrusions without raaking any sound; 
this constitutes ono adminietrcition of tho tonguo protrusion 
tost* 

2. Pour tonguo protrusions accowpaniod by tho sound 

"in" . 

3. Sido to sido rhythraical moveiaents of the hoad. 
This test was a replication of Piagot's test on his own 
childron. The experimentor gets ths infant to follow the 
movemont of an object by moving it horizontally within tho 
infant's visual fiold. In order to follow it the baby has 
to rotate her head from ono sido to tho other at least 
throe times. Once the haad movement is obtained, the oxpori- 
menter drops the object aiid starts moving her hoad the same 
way the baby was moving her own. 

4. The some t^st is adnanistorod accompanied by the 
sound "aa". The ordor of tests with or without sound was 
counter -balanced over infants and over ages. 

5. Opening and closing of the mouth without emitting 
any sound? tho openiiig and closing is repeated four tixnos 
and this constitutes one administration of the mouth 

movements t-ost. 

6. Ttio experimenter movcis hor fingers for 10 seco 

while the baby is immobile. 

Prom 4.5 raonths two additional tests are givsn in 

this visual group of tests. 

7. Hands Logother; the experimenter moves both hands 
within tho baby's visual field by bringing them together 
and moving them apart four times. 

8. Scratching and banging: the baby is seated on the 
Qxp arimenter ' s lap. The experimenter scratches hor dress 
and waits for 30 sees then bangs on her lap and waits for 
another 30 sees. The sequence is repeated three times. 
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1. Vho Qxp«rlmuntur goti hold of th« bnby't log from 
the mid-calf and bonde and straightons it sovoral tiwo* 
rhythmically. As the tost is glvon tiiroo timoo like all 
the others the two lego are alternated; i.e. first the left, 
then tho right then the loft ono again. 

2. The oxperiraentcr goto hold of tho baby's arm froRi 
the elbow and movos it up and down parallol to tho body 

rhythmically. 

3. The exporimontor gets hold of baby's both logs 

and bonds and straightens them rhythmically with alternation 
of the movement several times - bicylo-liko" movement. 

Auditory group of tests 

1. When the baby is silent tho experimenter while in 
face to face contact emits somo vocal sounds selected from 
the spontaneous repertoire of infants under one year of 
ago. They includci single vowels and vowel groups, single 
consonants and consonant groups, vowel-consonant or 
consonant- vowQl groups and finally some rhythmical 
soquoncos. Examples-, a, o, oa etc., m. g, b, bwv, pfff 
Qtc, bu, ma, ag etc. and "aa aa aa a", "m.i..ma.^ma-.ma-iia« 

2. The recording of a baby's babbling consisting 
mainly of sounds "m" and "a" was playod on a tape recorder? 
the duration was 15 sees to make it comparable with the 
duration of the other tests. This was repeated three tines 
with an interval of 30 sees between the playbacks. The 
ago of the baby in the recording was 1.5 months. 

3. Tho recording of a baby's high intensity crying 
was placed on the tape recorder, the duration was 15 saco 
repeated throe times with an interval of 30 sees between 
the playbacks. The age of the baby in the recording is 

2 months. 

During the administration of tho recorded tests 
there was no visual contact between the baby and the 
oxparimentcr . 

The whole of the auditory group of tests was 
recorded on a second tape recorder; that is the models as 
well as the baby's vocal responses were recorded. 



^EST COPY AVAILABll 

D. TiI E PEHAVIOUH CATEGOUIISS 

It was ossontial to look for and note tho SAinc 
btihaviour catogorit^s during tho control porlod and across 
all toswS for tho following ruason. To say that a rGsponsu 
is Imitativo it is essential to show that it is similar to 
tho modul and it occurs in rusponso to it. It is also 
osscntial to show that it occurs a) mor^ frequontly following 
tho inodwl than during tho control poriod, and b) that it 
occurs in rjspcnso to a particular model and not equally 
to ovory modol. 

So th.j behaviour categories that were observed 
and notud during both ths control period and the reaction 
tiiv,.. to each teat aro the following; 

Arousal, i.e. uncoordinated limb and b..dy movements 

- Head iTK^vements, specifying if they are side- to-side 
movements, single or rhythmical, quick or slow 

- Arm movements, specifying the direction of the movement 
and if one or both arias move 

- Hand and finger movements 

- Log and feet movements, a single motion or rhythmical 

ravivomcnts 

- Scanning the environment 

- Eye fixation, specifying the object of fixativ-^n 
~ Looking av/ay 

- Mouth and tongue movements, specifying if they are sucking 
laovcmcnts in tht. void or related to an object and whether 
tho (.object is part of the baby's body or an external one 

~ Tongue protrusion 

- Smiling 

- vrnimporing 

- V' cal s.'unds, specifying if they ore single vowels or 

V jwol groups, single consonants or consonant groups or vowel - 

cons-.-n Tnt Trou',:>s . 

I ar,i now going to talk about the main assumptions, 
■ind hypothesoo related to them before I pAss on to the 
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Thro© asiuroptioni woro mado: tha flr»t on« hai to 
do with iinltatton and tha other two with tha discriminative 
capacity of tho young infant and hor motor abilities. 

A. In order to imitate a perceived model, a 
coordinati-n is nocossary botweon tho perception of it and 
the motor reproduction of It. For exampla, in order to 
iroitato tongues protrusion there has to bi» a coordination 
between the visual schema, to take up Piaget's terminology, 
and the infant's proprioceptive , kinaosthetic, tactile 
schema of tongue movement. This coordination may be an 
intersensory one as in tho axamplo of the tonguo protrusion 
or intrasonsory as in tho case of the kinaosthetic models. 

B. i?ork with infants in the laboratory has by 
now ©stablishod tho fact that ^^ry young infants have a 
very good discriminative capacity for perceived stimuli. 
Classic examples aro Bower's (1D66) and Carpenter's (1970, 
1971 & 1972) studies on visual discrimination, Lipsitt's 

on olfactory (1963 a 1965) and gustatory (1972) discrimina- 
tion and Eimas and Siqueland's (1971) studies on acoustic 
discrimination. The second assumption then is that the 
infant perceives and discriminates among the models adminis- 
tered to her and any difficulty she has in reproduction 
will be duo either to the lack of coordination botweon the 
schemas involved or to an insufficiency connected with the 
motor ability to rv^produce the model. 

C. Finally, the third assumption is that during 
embryological Jevelopmont the foetus possesses and exercises 
some reflexes and iaovcments. The earliest reflexes have 

to do with the head, tho mouth and the tongue as in the 
case cf sucking and rooting as has hiion shovm by the work 
of Humphrey {lOo^ a 1971) The movements that a foetus makes 
are mainly body, lo'j and foot movoroents. 

The reflexes available to the infant at birth form 
an organized totality. A good example is the rooting reflex 
where the head turns towards the source of stimulation and 
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the mouth opens at tho same tlxae, or the palmar-montal 
and Babkin roflaxos when pressure on the palm causes 
chin lifting in one case and grasping with simultaneous 
opening of the mouth in the other. This totality gets 
dissociated with the disappearance of the reflexes and now 
differentiations and coordinations appear in the course 
of sensori-motor development > (Mounoud, 1971). 

Hypothoaos 

A. The first hypotheaijs will carry this last 
assumption a little bit further. I think that in the first 
two months of life there is an organized totality not only 
of the reflexes available to tho organism, but also of the 
infant with her environment. So one would expect certain 
particular inter- and intrasensory coordinations to exist 
during early postnatal life. If the dissociation-differentiation 
principle is true, one would expect these particular 
coordinations to disappear and the capacity for imitation 

to shift along with them. 

B. The second hypothesis accordingly is that 
during the lirst 2 months of life there is going to be 
selective imitation. The preference and success of imitation 
will be dependent upon a) the embroyological experience of 
the infant which has to do with the reflexes the foetus 
possesses and tho movements it makes, but also b) tho 
movements that the infant exercises spontaneously during 
early postnatal lif^a. So one woula expect the privileged 
models to have to do witn the head, the mouth and the legs. 

On the other hand, models that can be reproduced 
by parts of the body that are not exercised v during the 
embroyological development or immediately after birth will 
not bo imitated. These are the auditory models and the ones 
that have to dc with fine finger movements. 

I must stress the fact that these are only two 
of the hypotheses that were made; there are others about the approxi- 
Q raations between the model and its reproduction or tho aspects and 

ERIC 
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features of the model that are fir at imitated or oven others 
about the function of imitation during «aarly life, but there 
is no time to discuss them here today. 

THE RESULTS 

Thore are thrue main sets of results that I am 
presunting hore today. They show that; 

a) as early as 1 month there is imitation, but it 
is limited to certain types of models. 

b) there is a waning of these first imitative 
responses between 2 and 3 months of age> and 

c) there is absence of initatlve response during 
the first 2 months of life to some other types of models, 
but once imitation to these models comes in it increases 
with age. 

What is called imitation depends of course on 
the operational definition one gives it, so for lack of 
such a definition that would fit all my models, I would 
rather at this stage of knowledge anyway, describe the 
infant's responso to the tests rather than call it imitative 
and I shall uo tiiat as wq go along with tha slides. Let 
me just add that no order effects were found and the 
reliability study showed 92% agreement between two observers 
on the count of the presence and absence of the behaviour 
categories at the tests and during the control period. 



Insert figures 1, 2 and 3 about here 
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Tho frequency of the occurence of the behavioure 
ahovm in all the graphe is given in percentages to make 
comparable the responses to the tests with tho spontaneous 
occurence of similar behaviours during the control period^ 
as the maximum possible differed in each case. In the case 
of the response to tno tests i tno naximum possible frequency 
of occurence at each ago level is 36 (12 babies x 3 
administ::ations of each itom) . In tho caso of tho sponta- 
neous behaviour during the control period the maximum possible 
frequency of occurence at each ago level is 144 (12 babies x 
12 time intervals during which the behaviour might have 
occured. ) 



Figure 1 shows the frequency at which tho tongue 
protrusion response was given to the tongue protrusion model* 
The trend is quite clear and significant .(p <.05). There 
is presence of the imitative behaviour at 1 raonth and then 
it decreases until it becomes sporadic from 2.5 months 
onwards. At 1 month all infants except one gave at least 
one imitative response to the tongue protrusion model. On 
the other hand, one infant kept imitating the model of tongue 
protrusion, but as I discovered later, she was reinforced by 
her father for sticking the tongue out as this became a 
privileged means of communication beteoen them. It is to 
be noted that the presence of sound in tho model seems to 
suppress the capacity for the reproduction of the movement. 
Imitation of tongue protrusion is observad again around tho 
end of tho first yoar of life as Pia«.jot has reported and 
as it was in fact confirmed by th:. pilot study that preceded 
this work. 



Figure 2 shows the frcquGncy of mouth movements 
given as a response to the mouth movement model. This item 
was introduced rather late, herce the variabla N at each 
age group. The general tn^ind is the same as for the tongue 
protrusion. In the case of the tongue protrusion model 
exact reproduction was obtained whereas In the case of 
the mouth movements model, there was a combination of 
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approjclMtion* •nd dtoforuAtlona, thut !• to sty •uciang 

r.iov«mont«, prc^^iliit; of the llpr., lUMw^ ota. "Sr^U wpy 
fact acoour.t for th<eJ araoothcr S.I05,. ot chu curve. 

Plguro 3 8liov*3 tlio tr<.ciu'.incy cfc" mout*; aiiU tonguo 
movuaonts that occur »pontanucu8iy curing thj control pariod 
ana th« fraqusinoy of tho spontmiaoas occur^nco of tonguet 
protrusion. It is obvious that thci tr^nd of tho imitative 
response follows cloooly thu tromi of tho spontan^jous 
occurwico of mojth and tonsjuo wovea mts and in tho caos; of 
tho tonguQ protruoion thu imicntiv*:; response is obtained 
significantly moru following tho itvoa..! than epcntanuously. 



Insert figure 1 about hore 

Figurg 4 bnowo thu frequency of tha ixaitative 
rasponse to tho h^aad movuuvint iaouA as woll an tha fruguoncy 
of ttiQ oijontaneoua occurancu of hi:acl r.ov-awwntf5. Htiro 
again if on . coiaparus thw f Irat ^ montho to thu cocond 
3 moi ths of life, tho frequuncy oi occaronco 0£ tiic iwitativo 
rosponse diiAinishtiS , the tr^n'.i rjach.cl aignificanco (i> <.05) 
botwQQn 3 and <i months. Tho lato introduction of thw model 
with sound accounts for tho abscncu of ir.itativ.. rosponss 
to this modol at 1 raonth. It is worth noting that in this 
.n\»)uc3l oouna Graysns co facilitate, tho iuiitatton of the 
inov6:rucnt, so that Lhc drop io u-^layv^d for thci ir.ouol with 
sound by half a month, '.mat WuS c*li^•u. init^tivo rasponse 
in this caco was in fact a rcauctJ.on which couiu bo described 
as a quick slight horizontal ■aov.iia.nt of thc» head around 
the midline. Tiie spontaiivi^ous rhythmical cido to wide wove- 
irtejnts of i-ne h^ad aru of greater auplitudo aaci Biowor than 
the laovemvut obtained in ii.duatiou of th-^ .nodt;!. 

Prom the KinaeBthctic grouo of tOf-rtiS: 



xixswrt figur^i b about hor-^. 



Figure 5 shows the frequency of a) th^^ correct 
reproduction of the model; this r^sponbe involves cniy th» 
correct leg at the exclusion of any other behaviour? 
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b) tho rGspontii that was called reduction; i.e. corract leg 
exclusively but instead o£ the leg it is the foot that 
moves rhythmically up and down; and c) the frequency of 
the' correct localization' response; that is imitation and 
reduction put together. It is worth noting that a slight 
downward trend is obtained between 1 and 2.5 months, 
if one looks at the 'correct localization' curve only, an 
upward trend is obtained before six months whereas in the 
case of mouth and tongue movements this does not happen 
until much later. 

All the above graphs show that indeed the imitation 
of the models involving the mouth, the tongue, the head and 
the leg is obtained more reliably during the first 2 months 
of life than say at 4 months. The developmental trends 
of imitative response reached significance for the tongue 
protrusion and the head movement models. In the case of 
the head movement the trend was obtained at a later age and 
one could argue that this happened because it was the only 
model that could be imitated by the direct continuation of 
the infant's accommodating movements. 

Figures 6 to 12 will illustrate imitations that 
show different developmental t-rends. 

Insert figures 6, 7 and 8 about here 



For the finger movements model imitation is absent 
at Ij month and very rare at 1.5 months. Then we obtain 
three distinct types of response ; at 2 and 2.5 months th.; 
infant imitates the model only at its presence, that is mcves 
her fingers while watching the experimenter's fingers move 
without looking at her own hands. At 3 months the imitative 
behaviour changes, that is the baby imitates the movement 
once the model has disappeared and watches her own fingers 
move. Lastly, from 5 months onwards the infant imitates 
the model once it has disappeared but again without looking 
at her own hands. 
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Figure 6 shows the frequonoy of the imitation of 
tho finger roovoments modjX with or without looking at own 
hands . 

Figure 7 shows the frequency of the spontaneous 
finger movements and the spontaneous looking at own hands 
which makes it . {ippearance at 2 . 5 months . 

Figure 8 shows the frequency of tho imitative 
response to the finger movements model (with, plv\s without 
looking) and the frequency of the spontaneous finger movements, 
plus looking at own hands. Although spontaneous movements 
of the fingers occurred with roughly the same frequency 
throughout the age range examined imitative movements of 
the fingers increased from start to finish. The greatest 
increase happened about the time the babies were looking 
spontaneously more at their own fingers. 

From the kinaesthotic group of tests: 

MM m^tmwm m m Bt m » m mm m m m mi mm «-« r« • « 

Insert figure 9 about here 

As for the leg, there are three types of response 
plotted in figure 9j correct reproduction of the movement; 
movement of the correct hand which is reduction i and 

•correct localization' i.e. imitation, plus reduction. As 
for the imitation of the finger movements the frequency of 
occurence of the imitative response increases with age. 

Finally the responses to the auditory group of 
tests show similar developmental trends as the imitative 
responses to the finger u)ovements model and the arm 
movement model. 

Insert figures 10, 11 and 12 about here 



Figure 10 shows the frequency of tho spontaneous 
occurence of vocalizations during the control period which 
increases with age; (the slight drop at 6 months is worth 
noting) and the frequency of the vocal responses of the 
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infanta to the oxperlmontar » s sounds. It is obvious that 
tho response to sound by sound that is plotted horo follows 
the general trand of the spontaneous vocalizations, that 
is increases v'th acjc but thare are more vocalizations 
when the baby hears a sound than when she does not. It is 
to bo noted that the behaviour called vocal response is 
simply any vocal sound that the baby gave as a response to 
the experimenter's sounds. The analysis of the results 
to this test is not complete as it is extremely difficult 
and time consuming to analyse the sounds that the infants 
make. 

Figure 11 shows the frequtincy of the reproduction 
of the recorded babbling model which incraases with age and 
the frequency of the approximations which decrease with ago. 
Approximations Include any sound given by the infant during 
the intervals between the playbacks of the recordings. 
Reproduction is the vocal response obtained during the 
intervals containing the sounds "m" and "a" exclusivolyv 
and repeated more than once as in the model. 

Finally, figure 12 shows the frequency of the 
responses given to the recorded crying model. The first 
type of response obtained for this model is contagious 
crying, that is the baby starts crying upon hearing the 
model and does not stop unless she is picked up and comfor- 
ted. This is the most common reaction up to 2.5 months and 
then disappears. From 2.5 months onv/ards the response 
called r^?prodaction of the model starts to occur and its 
frequency increases with ago. There are two conditions 
to be fulfilled for including the infant's response in 
this category: a) one is that the response was not a 
continue- ion of tlie response given to the previous recorded 
babbling model to which some babicis give a whimpering 
response; and b) the second condition is that the response 
is given more than once during each interval. Lastly, 
the response called mimicry, i.e. crying face, follows 
closely the trend of the reproduction curve. This type of 
ttisponsc is obtained either during the presence of the 
model, or immediately afterwards, or both, and it may or 
may not result in a vocal response. 
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On the whole the vocal responses to vocal souncs 
as well OS the efforts to imitate the recorded models 
increase with age over the first six months of life and 
show the S2unc developmental trends as thu imitative 
behaviours of fine finger movements and arm movements. 

CONCLUSION 

In conclusion, we can say that the original 
assumptions and hypotheses have been supported by the data 
analysed so far. That is, certain inter- and intrasensory 
coordinations exist during the first 2 months of life. 
The capacity to imitate also exists and seems to be selective? 
it is dependent upon the embryological history of the infant 
and also the spontaneous exorcise of schemas during the first 
3 months of prenatal life,. It is thus that only models 
involving the head, the mouth and the tongue are imitated 
during that period. The disappearence of the imitative 
capacity of these models ir.ay be due to the dissociation/ 
differentiation principle. 

Froru 2 months onwards auditory models and the ones 
that havo to do with the arm and fine finger movements are 
imitated and the imitative response increases with age. 

The question still remains « why does the infant 
imitate? This, I should emphasize, was a study of non- 
reinforced imit'ition. 

It seems to me there are two explanations; there may 
be others but I would rather mention the ones I believe are 
the more likely ones. 

The first one is inspired by Piaget's theory. He 
has stated that th.a function of imitation is accommodation. 
If one accepts his 'equilibration procors', (in other words 
that intelligence is adaptation and tends towards an 
equilibrium between the organism and the environment) , then 
one could argue that the administration of the model to an 
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organism disrupts any statn of equilibrium tho organism may 
be in and the imitative response is among the acts that 
tend to restore equilibrium. 

Tho second explemation could be that imitation has 
a biological-social function, that is communication between 
two organisms. If imitation serves as a means of communica- 
tion between the Infant and the human beings in his environ- 
ment, then it is natural that it occurs often before the 
appearence of smiling on the one hand and of language on 
the other. 
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t^9^ or riGuwBS 

1. Tongue pFOtmtlon «oteI 

2. Mouth wovvomnt nodml 

3. sjKWtaneous ooutli and tongue movarawita 

4. MA ■ov«ii«Bt» - »90iitaii«oufl «id lialtati-v© 

5. one leg roovenant model 

6. Finger inovexnents nodel 

7. Spontaneous finger movements 

8. Fingor movements - spontaneous and imitative 

9. One arm movement wouel 

10. vocalizations - spontanoous and imitative 

11. Recorded babbling model 

12. Kecorded crying moUel 
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TONGUE PROTRUSION MODEL (N«3C) 



Imitation of the movGiaent; 
silent model 

Imitation of the movement, 
model with sound 
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90 - 
30 - 
70 - 
60 - 
50 - 
40 - 
30 - 
20 - 
10 
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AGE IN MO.mTHS 
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MOUTH MOVEMENT IIODIX (M varies witi acje) 



o ■ o ivlouth nov^ment response 




AGE IN MONTHS 



BEST COPY AVAILABLE 
SPONTANEOUS MOUTH MO TOi^GUE MOVEllENTS (N-144) 

I o ilouth and tongue novenents 
Q Q Tongue protrusion 

100 -j 
SO • 
80 - 
70 - 
60 - 




X 1.5 2 2.5 3 3,5 4 4.5 5 5.5 6 

AGE IN tWNTHS 

Figure 3 
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I'EAD MOVEHEtlTS 



>. ■ ■ ♦ Imitation of tha movement; 
silent raodal (Isl=36) 

o ,. g Imitation of the movomGnt, modal with 
sound (N varies with age) 

Q- - - -Q Spontaneous rhythmical sido to side 
movements (N«144) 




AGE IN nOilTIIS 



ONE LEG MOVEtlEi^T MODEL (N-36) 




Corroct reproduction of tho movomont 

Correct foot movomcnt; reduction 

Cor root localization, i.e. correct 
ruproduction r plus reduction 




AGE IW MONTHS 




BEST COPY W/WIABLE 

FXNQLR MOVBMEIITS MODEL (U»3Q) 



Imitation o£ tho movom^nti without 
looking at own hands 

1^ Imitation o£ tho movement; plus 
looking at own hands 




AGE IN MONTHS 
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SPONTANEOUS FINGER MOVEMENTS (11-144) 



m III! m Flngor novonents without ICK^kin? 
at th«^n 

O- * ^-0 Looking at own hands with or without 
moving them 




AGE IN riONTliS 



Figure 7 
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BEST COPY AVAIUIBLE 

PIUGER •■10VEiiEl>ITS 



i>*^ Spontaneous finger movements,. 

including looking at own hands (N-144) 

i t Imitation of tho model; including 
looking at own hands (W«36) 



100 



O 




1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 



AGE Hi MONTHS 

Figuro 3 
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BEST COPY AVAIU\fiL£ 
ONE ARM MOVEMENT 140DEL (U«36) 



Correct reproduction of movomont 

- «o Correct hand raovoiaent; reduction 

Correct localization; i.e. correct 
reproduction, plus reduction 




AGE 114 MONTHS 



Figure 9 
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VOCALIZATIOIIS 



Vocal response to experimenter's 
sounds (W variiis with age) 

O"--© Spontaneous vocalizations (W*144) 



100 
90 
80 
70 
60 
50 
40 
30 
20 
10 
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* 

^ ^ ...vunod action r.\0'U-l 

100 
90 - 
80 • 
70 ♦ 




1 1.5 2 2.5 3 3.S 4 '-..'j 'i 



Fl-u:- 11 
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RECORDED CRYItJvj UODUL (N«3r)) 



» I # , Kopro duct ion of tho mod«;jl 
o- - -O Mimicry 

Contagious crying 



100 
90 - 
00 - 
70 - 
60 - 
50 - 
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Figure 12 
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